I. INTRODUCTION
The phenomenon of seasonal variations in the shrew, known as Dehnel's phenomenon, has been elaborated by many authors. The majority of the studies (for a detailed list of references see P u c e k, 1965) refer to the morphological variation in shrews under natural conditions. Pucek (1964) examined this question in relation to shrews kept in a laboratory.
The object of the studies made was to ascertain what course is taken by seasonal variations in body weight and food intake under habitat conditions closer to natural ones, that is, in cages kept out of doors and when the animals were supplied with food ad libitum. This was intended to reveal how great the increase is in the food requirements of shrews under winter conditions. Examination was also made of the connections between the amount of food consumed and body weight and also the temperature of the animals' surroundings.
E. Wołk
II. MATERIAL AND METHOD
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III. VARIATIONS IN BODY WEIGHT
Data given in Table 3 show that the average body weight of shrews decreased from summer to winter by 1.18 g, that a gradual increase begins as from March, and attainment of maximum values (average 9.5 g) took place during the period from May to August. The course taken by the curve of seasonal variations in body weight (Fig. 1A) is in agreement with the curve for free-living shrews (P u c e k, 1965), but is far more even and does not attain extreme values (Fig. 2) . Comparison of the mean body weight of the experimental shrews with that of free-living shrews and those kept in the laboratory (Table 3) to June. In contradistinction to animals kept under laboratory conditions, the experimental shrews exhibit a winter depression and spring jump in growth, although to a slighter degree than free-living animals. Weight loss during the period from August -October to JanuaryFebruary was 16.7% in experimental animals, while in free-living animals this value was 24.4%. The difference in growth during the spring period is far greater: 37.2% in experimental animals as compared with 91.2% in free-living shrews. This difference is certainly influenced by the lack of pregnant and nursing females under laboratory conditions. Weight loss in experimental shrews during the period 
from August-October to January-February was on an average 1.42 g (when checked by the t Student test the difference proved to be significant). Weight increase in spring was 2.64 g; this difference is also statistically significant. The body weight of shrews is subject to considerable variations, often within very short periods of time (P u c e k, 1964). Changes in body weight also occurred, but to a lesser degree in the shrews examined (Fig. 3 ). An analysis was made of 55 sudden increases or decreases in body weight exceeding 1 g. Within 4-20 days the body weight of shrews often increased by 12.5-43.6% of the initial value. An increase in body weight of 34.4% within 4 days is a record of its own kind here. (1) and experimental (2) shrews. 1 -after P u c e k (1965).
Weight decrease within 2-15 days varied within limits of 8.9-29.9%. Maximum decrease within 2 days was 20.7% of the weight found before weight losses began. In 4 of the individuals caught in winter and taken for the experiment the body weight was more even and did not undergo any great variations. Pucek (1964) , however, observed rapid changes in body weight far more often in individuals caught in winter than in young caught during the summer months.
IV. VARIATIONS IN FOOD INTAKE
Differences in weight between the food given to the animals and the remains they left make it possible to determine the food intake during the 24-hour period and to trace variations in it during the course of the year (Fig. IB) . The curve illustrating variations in daily food intake in percentages of the animal's body weight in general takes a course contrary to the curve for variations in body weight. In young shrews food intake from June to November varies within limits of 58.8-50.7% of body weight. In winter (December, January, February) it increases to 62.1%, and attains a maximum -76.9% in March. A sharp decrease takes place from April, and minimum values (44.6%) are attained in old adults from May to August. During the autumn months from October to December, daily food intake in old adults again increases to 57.3% (Table 4) .
The mean values of the absolute amount of food consumed over a 24-hour period (expressed in grammes) varies from 4.08 to 5.86 g ( Table 4 ). The differences between the various periods are statistically significant. Over the course of a year high food intake by old adults in March is very distinct (on an average 5.86 g per day) and also the considerable decrease in April (4.44 g) and during the period from May to August (4.09 g). In winter (December-February) daily absolute food intake is higher in relation to November by only 0.45 g (Fig. 4) . The amount of food eaten during a day per gramme of body weight, expressed in percentages of body weight, varied from 4 to 136% *). Out of the 1045 cases it was only in 22 (2.1%) that absolute daily food intake exceeded the shrew's body weight and out of this number 8
It must be emphasised that these values were in general very high (up to 170%>) in shrews during the first days of the adaptation period.
cases occurred in March, when the amount of food eaten was in general very high.
The caloric value of the food given to the shrews during the experiment was approx. 3.8 kcal/g of dry mass. The caloric value of meat eaten during a 24-hour period was thus 11.55 -26.56 kcal, on an average from 15.71 kcal in November to 22.56 kcal in March. Calculated per gramme of body (taking into consideration the mean body weight of shrews in the given 10-day period) this gives from 1.89 to 3.45 kcal/g. Analysis was made of the dependence of the amount of food consumed by shrews on the minimum temperature of their surroundings and the body weight of the animals. Examination of the connection between the mean daily amount of food consumed in a given 10-day period and the mean minimum temperature of a 10-day period during the course of the experiment, i.e. from November to October, revealed the existence of a significant correlation with a coefficient r = -0.437. Thus the lower the temperature, the greater the food consumption of the shrews. Correlating the mean minimum temperature of a 24-hour period with the consumption of food over a 24-hour period by different shrews in each consecutive month however gave very few significant results (e.g. 4 out of 16 cases examined). A negative correlation was also found to exist between the mean body weight of shrews for a given 10-day period and the mean amount of food consumed over the year's experimental cycle, with r = -0.585, which is in agreement with the general rule.
As in the material examined three reciprocally interacting factors enter into consideration: temperature, amount of food consumed and body weight, calculation was made of partial correlation coefficients, eliminating the influence of the third character, for the two months chosen as examples: January and June. In January there was a weak negative partial correlation with a coefficient r = -0.266 between body weight and relative daily food intake with elimination of the influence of temperature. There is, however, no correlation between body weight and temperature and between temperature and food intake. In June there was found a negative correlation with a coefficient r = -0.376 (significant at 0.01 level) between relative daily food intake and minimum daily temperature with elimination of the influence of body weight. There is no correlation between the amount of food eaten and body weight and between body weight and minimum temperature for a 24-hour period.
V. DISCUSSION
The data obtained during these studies show that under conditions similar to natural ones, and when animals are supplied with food ad libitum, the phenomenon of seasonal variation in body occurred in shrews, although less distinctly than in nature. Weight loss during the period from August-October to January-February was 16.7%, whereas in the case of free-living shrews during the same period this value was 24.4%. Numerical data on the spring jump in growth are difficult to compare, since they do not take into consideration in the case of experimental animals the body weight of pregnant and nursing females, but in them also there is a distinct increase in body weight (37.2% during the period from January-February to May-June, Fig. 1A and 2, Table 3 and 4). It would follow from the above that the food factor alone does not in principle alter the course taken by Dehnel's phenomenon, but under laboratory conditions stabilized in respect of food and temperature the winter decrease in the body weight of shrews caught during the summer and autumn was not observed. These animals also failed to exhibit the spring jump in growth, although this was observed in individuals caught in the winter for keeping in the laboratory (P u c e k, 1964). Under natural conditions this evolutionally fixed reaction of shrews to the habitat conditions in which they live enables them to survive with reduced absolute food requirements (M e z h z h erin, 1964, 1965; Mezhzherin & Melnikova, 1966; Myrcha, 1967) and reduced costs of their bioenergetics (G^bczyriski, 1965).
The data obtained from captive animals kept under semi-natural conditions, in comparison with the earlier field and laboratory observations, suggest that the role of habitat factors, primarily temperature and length of day, is very important. They may significantly modify, and in extreme cases even inhibit the course of the seasonal depression in the shrew's body weight characteristic of free-living animals.
The sudden and distinct increase in daily food intake in March is striking. This phenomenon may be influenced by both intensification of the physiological processes in shrews in connection with the approaching reproductive season, and the complete removal of the straw mats covering the container during the period of particularly low temperature, and in consequence the sudden prolongation of the light phase.
It was found that during the winter period daily absolute food intake which on an average is 4.53 g, is only 0.44 (9.7%) higher than in summer (4.09 g). The increase in the amount of food per 1 g of body weight during the winter, of 62.1% in relation to 44.6% in summer, is thus attained chiefly owing to reduction in body weight (Table 4 , Fig. IB and 4) .
The low food intake measured in weight, only in 2.1% of cases exceeding the body weight of the shrews, differs from the data given by many authors, in whose opinion it greatly exceeds 100% of body weight (Tupikova, 1949; Crowcroft, 1957; Hawkins & Jewell, 1962; J u d i n, 1956 , 1962 Mezhzherin, 1964 Mezhzherin, , 1965 . This is undoubtedly due to the fact that the meat was slightly dried and thus the caloric value of 1 g of food was higher. The caloric value of the natural food of shrews is low owing to the high water content, forming about 70% of their food (Hawkins & Jewell, 1962) . For instance the caloric value of the food eaten over a 24-hour period by 4 shrews in Hawkins and Jewell's experiments (1962) was from 12.5 to 22.5 kcal, and calculated per gramme of body weight: 1.80 to 2.30 kcal/g (the experiment was carried out in a laboratory at a temperature of 14-16°C). The agreement between the shrews' daily caloric requirement in these authors' experiment with our own analogical data is striking -11.55 to 26.56 kcal. The mean values of the energy intake varied from 15.71 kcal in November to 12.56 kcal in March, that is, from 1.89 to 3.45 kcal/g. The food used in Hawkins & J e w e 1 l's studies (I.e.) was similar to the animals' natural food (Lumbricus sp., larvae of Tenebrio molitor and newborn mice), as indicated by the investigations of T upikova (1949), Mezhzherin (1961) , Judin (1956 Judin ( , 1962 Judin ( and K isielewska (1963 . The fact that according to Hawkins & Jewell (1962) the caloric value of Diptera larvae is 6.1 kcal/g deserves emphasis. The caloric value of the mixture of minced internal organs of a bullock forming the food of shrews in the present studies was approx. 3.8 kcal/g of dry mass, and was thus almost twice lower in caloric value.
The lack of correlation between the mean minimum temperature for 24-hour period and the daily food intake of different shrews in each consecutive calendar month forms some degree of confirmation of the statement made by Mezhzherin & Melnikova (1966) that the daily relative food requirements of shrews in winter are characterized by considerable stability and do not depend on body weight, activity in searching for food or habitat temperature.
